Allosteric regulation of human poly(A)-specific ribonuclease by cap and potassium ions.
Poly(A)-specific ribonuclease (PARN), a multi-domain dimeric enzyme, is a deadenylase in higher vertebrates and plants with the unique property of cap-dependent catalysis and processivity. We found that PARN is an allosteric enzyme, and potassium ions and the cap analogue were effectors with binding sites located at the RRM domain. The binding of K(+) to the entire RRM domain led to an increase of substrate-binding affinity but a decrease in the cooperativity of the substrate-binding site, while the binding of the cap analogue decreased both the catalytic efficiency and the substrate-binding affinity. The dissimilar kinetic properties of the enzymes with and without the entire RRM domain suggested that the RRM domain played a central role in the allosteric communications of PARN regulation. The allostery is proposed to be important to the multi-level regulation of PARN to achieve precise control of the mRNA poly(A) tail length.